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OBCAJlHOfl KOnOHHM. BJoncwaianee no- 
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aaKpermeHa nopmpyionaH rwioBKfl c pacnni-, ; 
paiasBM kohjcom, npo4wn,Hy» rpy6y c 
BepxHBM yno'poM "h ycTaitoBneHHUft Han hum 
HKOpb. cocroarnHB H3 BepxBero H HWICBerO 
nowyxoB. nonocn. Mexay koto P umh coo6mena 
c nonocrfcso cepaeTOHKa. o r n « «» « » - 
ra e e c a reM, hto. c nontw ynpomemia 

KOHCTpyKUHB H nOBMmeHHS 9<t»})eKTHBnOCTH 

ero pa6ora aa ever hchhotohhb nDBpewne- 
hhs oticaoBoft'KonoBW . awpBj^npciteBmia. 
jcTBHoiwieH c B03M03KHOcn»io oceBoro nepe- 
rs cmeran anojn, cepaewHKa b no/oipyJwnieH 

C 06eHX CTOpOH, np» 9T0M BepXHH* B HKWHBft 
KOTCJXH fl K0pH.CHa6bKeHU C00TBOTCTB6HH0 Me- 

nom»»cB«M H n0 flB»wcH W MyiiopaMH,o6pB3yK«iiH- 

MB CO CT8HMMH KO*yXa H CepfleWBKa 3BM- $ 

Diyroe KBMepu, coecn«eHHMe c nonocrbio 1 
cepaeumxa. a utmny ynopaM* paaMeiaeHW 
caMoynnoTHHionraecaa MBH^erw, Koropue b 
nepa6oMBM nwioxemra pacnonoxeHM butt- | 

pfH KOXcyXOB. 
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.iflcr co6-. il ruapaBJiiiMocxyio naMepy 
coo&uohh>to c nonocTbio 8 cepneHwiy 
nocpoac tbom pamanbHux KaiianoB 9 
<\*i nonBHMHkie ceKropu 5 d pa6o-ieM 
xghmh onpenensnor Hapywuwfl nHOMerp nop- ■■^f^ 
rxoropuft- paBCH BMyTpeHHeMy nHawerpy 



MaoCporevme othx:hk, 
CussmeJ npoMkcii/ieMHoc r 
:, 4 McnoJa>30DaHO npw yc.raMOE 
I ih i *$&i&' n ! ,ac1u V el1 B MeCTBX Hapymeimft ropMomMHO- 
||^^?;'crB}'o6caaiifcoc' kojiohm HafrwrMx t boakkux m 

I ^itS^raabBkDc ckb£wcmm, o6pa30BaBuiHxcfl.; b p«3>7tb-, ; . . . - r , , , 

I^^B^efcTBan.,,^ hba: 

$« T$a£ -V' S^ii^ il,^Bbnue : 'KDroporo ycTBHDBneH nonnpyjKH -| 

I^Mawscwo" jcTpo«cTBo' : 'iuw;.peMOMra oB- »0 Hemtufl c .obeax cropoa nicopb, cocro«m«fl {^^| 

^anHoA.KDnoHHH, conepx.ajnee.nptxt>wm,HiJfl ;,v ,M3 jAByx . aowyxoB: BepxHero 12 h mutcaero 
IfiiYp^punareni,,: nopwapyicnyio^ 
fc oc Vwim y» H3 * oh yc a , 



ipyMmyicffronoBxy, - ,*&5 1 3;^Biiyrp«| Koropux pa3Menieau cewoynnor-Ji 
, nnmui-K* h urr-nn,' 1 ,* »>kxl'iihx.« ^biokc no 1/1 « 15-c HenonBH* Tl ^j|| 
.."UJ'jNSfe noflBMJKHMM. ynopaMM ? 16 k 17, o6pa"3| 

t no .. TQCKHHc^Koft**cyjfl-!^J ^ ^.'oyiCiiiHG ■'c-''cooTBorCTByTcsJiHM ko)iqocom h' - qjk 



L'aicopb h rnnpoKflMepy 
^llHaHlSonee^enHaicHM no rTexWavecKoAT^ icotfyxoM 
^^^re'^'flocpraeMOMy pesynbTaTyf k' H3«6^^^c«pAow«KbM\rHflpaBnHMec»ie xaMepu 18 
. ... v ^pe««Hjo' KKweiCH" ycTpoBcrno;- mm peMDH-. ."" h s 19. nocjieamic, a c raicwo nonocrb 20 t ^* } - 
I | s ^ 4 ra'ofcaAHOft KonoHtw, BwnoHajcmee noBil .. j "MOKAy^CBMojnAorwiowHMBCs^ MaH*eraMH 1 4j 
' • cepacwHHK, .hb KHJKKeM.KOHiie xoroporo . . ■■" «-15^.cooweKM"c ncmocTbKj 8 nocpen-r 

"••IjaKpeiuieHaAopHHpyiottati ronoBKac pbcamp«- • 20 ctbom paAHCuibiiux KaHanoB 21 - 23. ' 
icowm KoiycoM, . npal«un»Hy»An>y6y-'c - aepx- \ , Hawaii A xoHen cepaesmiKa oiuia'iHBaeTca 
v : ?^ khm ynopoM a ycTaHOBnetmuft'.naA hhm axopb, ':, . 6ainMaKDM^24 '.c. o6parm»iM wiqiioiiom 25.. 
cocrcwmH* H3 Bcpxuero a HHwaero icowyxoB, ycrpoftcTBO cnycKaerca b CKBaOT^aa 

Konomie MacoCHO-KovnipeccopHHX Tpy6 26. 



7; 'C,r J nwic l cn > wewny KOTopbiMH coo6ueHa c no- 
"■]:, roctmo cepnewHxa [2] • 
? Si HeaocraTicoM yxaaaimwx ycrpoAcTB hb- 
•j£ > ,.. jwerca cjiaxHOcrb BowipyraBH^ bocmojic- ^ 
^I'wri noBpexAeHtoi p^oHrMpyPMofl?«Ly;Dii- »^ 
'^^hm' , «eopcm b MccTflx 3anc^ei^7c;.;iieft ; 1 v'I. ■ ' 
luiamea nnopji. 
1 UenbMnofipeTeHtm-ynpoineHHe KOHcrpyK- 
- mm h noBbnoeHHe 3cjt})exniBHocrH ero pa6o;- 
0- .^hiM CMer HCWiioHeHHfl noBpOKAemoi ofcaa- 

l .^^^BOB^KOJlOlHbl HXOpPM. * "i^^A . >" - ' 

' .-f^v" ' ii'vib noCTiiraercfl tcm/hto flKopt . >CTa- 3 j 
^^fc'HOBneM c bo3mo)kh[x: i i.r> oce»oro nepeMCmc - „ 
Sv^^fffBH Baom. cepneHKMKfl a • noflripynniHeH c V- '' 
Wo6e«x cropoH, npn aroM BcpxHHfl h hmxhhJ> 



25 Ha cepaesnHKe 1 Han h non flKopeM pacno- ; 
noxemt npyxcHHU 27 M 28. >^: f4 

.p.^ycrpoAcTBO pa6ora©r cjteayseeiKM otf>a-, 

^p^B7co6pBHHOM BHfle_ ero onycKaior b ckbb- 

30 JKHH'y B 30Hy peMOHTB ofcaflHOH K0/10HHM . .■ i^, ,'. 

29 na HacocHo-KOMnpeccopHtK Tpy6ax 26, • 
b Koropofl cobaawr ne&nemc nyreM 3a- . , 

Ka':KH,,XHAKOCTH, KOTOpBSI,' AOnBAatl H6pe3 V 

paaijartbHHc KaHanu 21 - 23 h 9 i : 

k "(cM;;*Hr. .l) b xaMepu 7, 18 a 19 a b .V.J] 

nonocTt' 20, Mexcny 'jnnoTHarenbHNMH mbm- V 
roMM h 15, 0Ka3biBaeT AaBnemie 



'.''v. OAHOBpeMeHHO HB CTCHKH. KOJKyXOB 12 

/ •'•^aSdoww^WHicai^ ao«yxa a cWpAewH-^fnpeofloneBaH cany conporHBneiws. npyxMH 

lft^M?*a JaumyTue raMepw. coeflHHeHHWo c no- z / . a ^o. fluiimioi«->. " v - . -.^ 

»■ J k CTopoHii no nomioro cxarvw nocjieHHHX a v 

„ocn,K> cepneMHHxa. a ^^J"°? a ™ ocbo6okabk,t ynnovmwuwe Man^erb, 

DB3Meme«N caMoynnorwiKinHecH mbhxb— ^ " w ' • 

■m, aoropue b He P e6oHe M nono^eaaH pacno- 45 1'A a 15, xoTop«e pB cnpaMnaac b , ynapa-or- 
t ZL~ BHyTpH Ko^yxoa. - a o6caflHyio Konoaay 29. o6pa3ya c ee 

fe" Ha *Hr. 1 Hsoepaxeao ycrpoflcTBo. ofr- creHKOft raapaBnasecKyio aawepy 30. non 
^ttBan- hb dmr. 2 - "to- we. b Hasa**- naBaeHMeM^nxociM ynpyraa Aaa*parM8 4 , ...^ 

I^MOMeHr nopHOBa*^; hb *«r. 3 - ce- fle^pMapyexca .a. nepeMea.aer no^ ^| 
|^HHe>A-A^la «jHr. l; „a +«r. 4 - cene- " „ cexropb, 5^ no ynopa - orpBHHMHBajomax ^ry. 
h^^^^l.^m^^m^^ v.n^O.KOpnyca.SJ.op^pyK.mero nopaa a . 
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^ycrpoftcrBo' cocTOHT H3 nonoro cepne-n 
Sjta 1 (cm- <t>Hr. 1), hq xoTopoM xecrao 3BK- 
ffpenriea^c nonBawHUM pacaiapaiotaaM.^KOHy- 
EcoM|2f 4>opMHpyiana a nopH, . b; aopn yce' 3 r' 
WrorrpoW 3awiio<iem.i ynpyrati ^Ha^arMa 4, 
nonBHwtbie cexropbi 5 h nonBitiKHbie Korar- 
: ua 6. npocipaiicrBo, orpaHHHeHHoe xopny- 
com 3 h ynpyroft nHB^parMoft 4, npencraB- 



1( .;: npo4iH/ibHasr fpy6a* 10 non neflcrBMeM r ; 
ycHJiKsi, co3aaBaeMoro KO)«yxoM 13. «>epe3 
npywHuy 28 na noABHWHHft ynop 11 b^ 
» nepBoimMcunjHbifl MOMeHT nepeMemaeTcn^PHHaJ 
HaeaacaeT ' aa pacuiapabuall aoayc 2 a he-- ^ , 
(popMiipyeTcn (cm. hb $\<r. 2). npoiicxoawT 
kbk 6bi 3awiHHHBQHHe npcxfainbiio A ipy6w 
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10 B DOCBflHDR K3/1DHH0 ^f". £1 VtCC 30 CWPT 

noBknu- inn aacneHHrt b Kastepe 30 ooanacr- 

CW yCVUlHC IUW npOT9CKM89HMB QDpHHpyKUiefl 

• ronoBKii c KOHycoM 2,no;BceA anmie npo- 
4>wibnofl Tpy6bi 10, npw KoropoM Bwecre 5 

jj c cepneMHMKOM^l 4 Ha«fliHaior •noatmMarbCH v , 
faerami 27,"'l'^^i^M|l'4'i OnHOBpeMeHHo. • 
fiio chmjkbsj naBJioHWP vt ipyCax. c iiomoiiu»io 

* TaneBoA chctcmu ( iie n3o6pa>KeHa) hbcoc- 
>-KOKmpeccopKMM TpyfiaM 26 coonaior '•; '0 

^.flonomwrejibMbifl < HaT«r'.^ripH 3tom, nepeMe- 
^maaci. BBcpx^itmiyc^2^npenBapHrcJibHo , . • 
Kp'acurapfier nlx)|3jibiiyi^rpy6y 10. BcncnJ^'- 
g*oa. KOHjcoM^^rpy6y^BxonHr (fcooMMpywumfl 7 
gnopH c MapyxHMM^ciiaMerpoM, HecfixonHMUM 15 
Tiuw nojiKofl ne«})opManHH npo<t>nn£Hofl ipy6u , 
* : lO BHyrpH peMOHmpyeMofl rpyfiu h o6ecne- 
t ; seuwi n/ioTHoro kohtakto Motcny hwm. B'^ 




npDuecce npoxowaeHim Koiiyca h aopH \ ^o- 
pe3 rpyfiy nocnenwiH ynepxHBaercH or cmb- 
meHKti ynopoM 11. . 

flo flocrH5«teHHM pacuiHpnicmviM KOHycoM 2V; 
ynopa 11 nocncaHnfl h nera^H 28, 13,;.17j. : 
h 15 raioKe 6ynyT ncpcMcmarfccs BBepx. ;; 
Flo Bbaoae 4>opMHpyK»uero nopHa M3 BynpoB-v^ 
jieMHofl Tpy6w 10 aaaaeme c6pacwBaioivr 
rip« 3tom non aeftcrBHCM cwi ynpyroA .ne-^iy 
i))opMauHH npyxKH 27 m 28 Ko*yxH 12 ? 
h 13 nBMraiorcfl waBcrpeHy apyr apyry h 
3aitniOHaior d ce6e'ynnoTHHrcm.iaio Matnce-^ 
ru 14 h 15, Flocne aroro ycTpoAcTBo'V 
Bneitaior H3 ckbbjkhkm. . 

npe/waraeMoe ycrpoflcTBO KMoer npocTyw.^ . 
KOHcrpywiHio, a npHMCHcmie ero no3BonHT,^^:v. 
Ha6e»ari, noBpewieHHsi oCcannofl KojioinaJ.'^^:.;. ' 
HKopeM. ... .- " 





<J>nnHan nnn TTarcHr', 
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(54) (57) A DEVICE FOR CASING 
REPAIR, including a hollow mandrel, at 
the lower end of which 
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is attached a coring head with 
expanding cone, a shaped tubular with 
an upper stop and an anchor mounted 
above them, that consists of upper and 
lower covers, the cavity between which 
communicates with the cavity of the 
mandrel, distinguished by the fact that, 
with the aim of simplifying the design 
and improving the efficiency of its 
operation by eliminating damage to the 
casing by the anchor, the latter is 
mounted so that axial displacement is 
possible along the mandrel and it is 
spring-controlled on both sides, where 
the upper and lower anchor covers are 
provided respectively with fixed and 
movable stops, forming closed 
chambers with the walls of the cover 
and the mandrel that are connected 
with the cavity of the mandrel, and 
between the stops are disposed self- 
sealing packing rings, which in the 
nonoperating position are located 
inside the covers. 



[vertically along right margin] 
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The invention relates to the oil and gas production industry, and may be used for 
placing metal patches at positions where the leaktightness of casings has been impaired in oil, 
water, and gas wells due to corrosion, wear, perforation, failure of threaded joints, and so 
forth. 

A device is known for casing repair that contains a shaped sealing assembly, a coring 
head consisting of a cone, slips, and rod, an anchor, and a hydraulic chamber [1 ]. 

The device closest to the invention in technical essence and attainable result is a 
device for casing repair that includes a hollow mandrel, at the lower end of which is attached 
a coring head with an expanding cone, a shaped tubular with an upper stop and an anchor 
mounted above them that consists of upper and lower covers, the cavity between which 
communicates with the cavity of the mandrel [2]. 

A disadvantage of the aforementioned devices is their complicated design and the 
possibility of damage to the casing under repair by the anchor at the places where the anchor 
slips engage it. 

The aim of the invention is to simplify the design and to improve the efficiency of its 
operation by eliminating damage to the casing by the anchor. 

The aim is achieved by the fact that the anchor is mounted so that axial displacement 
along the mandrel is possible and it is spring-controlled on both sides, where the upper and 
lower anchor covers are provided respectively with fixed and movable stops, forming closed 
chambers with the walls of the cover and the mandrel that are connected with the cavity of 
the mandrel, and between the stops are disposed self-sealing packing rings, which in the 
nonoperating position are located inside the covers. 

Fig. 1 shows a general view of the device; Fig. 2 shows the same, at the initial 
moment of coring; Fig. 3 shows the A— A section in Fig. 1; Fig. 4 shows the B— B section in 
Fig. 1. 

The device consists of hollow mandrel 1 (see Fig. 1) on which is rigidly attached, 
with a movable expanding cone 2, a forming mandrel, the housing 3 of which includes clastic 
diaphragm 4, movable sectors 5, and movable rings 6. The space bounded by housing 3 and 
elastic diaphragm 4 is 
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the hydraulic chamber 7, communicating with cavity 8 of mandrel 1 by means of radial 
channels 9. 

Movable sectors 5 in the operating position determine the outer diameter of the 
mandrel, which is equal to the inner diameter of shaped tubular 10, located above cone 2 and 
engaging stop 11, above which is mounted the anchor, which is spring-controlled on both 
sides and consists of two covers: an upper cover 12 and a lower cover 13, inside which are 
disposed self-sealing packing rings 14 and 15 with fixed and movable stops 16 and 17, 
forming hydraulic chambers 18 and 19 with the corresponding cover and the mandrel. The 
latter, and also cavity 20 between self-sealing packing rings 14 and 15, communicate with 
cavity 8 by means of radial channels 21-23. The lower end of the mandrel is terminated by 
shoe 24 with check valve 25. 

The device is lowered into the well in string 26. Springs 27 and 28 are disposed in 
mandrel 1 above and below the anchor. 

The device operates as follows. 

In assembled form, it is lowered into the well to the repair zone of casing 29 in 
tubings 26, in which pressure is created by pumping liquid that, by entering chambers 7, 1 8, 
19 and cavity 20 between packing rings 14 and 15, through channels 21-23 and 9 (see Fig. 1), 
exert pressure simultaneously on the walls of covers 12 and 13, packing rings 14 and 15, and 
elastic diaphragm 4. Covers 12 and 13, overcoming the resistance force of springs 27 and 28, 
move in opposite directions until the latter are completely compressed, and release sealing 
rings 14 and 15 which, being straightened out, push against casing 29, forming with it the 
wall of hydraulic chamber 30. Under pressure of the liquid, elastic diaphragm 4 is deformed 
and displaces movable sectors 5 to the stop of the restraining lugs a of housing 3 of the 
forming mandrel, and thus they go to the operating position. 

The shaped tubular 10, under the action of the force created by cover 13, through 
spring 28 on movable stop 1 1, at the initial instant of time moves downward and travels to 
expanding cone 2 and is deformed (see Fig. 2). Shaped tubular 10 is essentially wedged 



i 
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in casing 29. Then as a result of the increase in pressure in chamber 30, the force is created to 
pull the coring head with cone 2 along the entire length of shaped tubular 10, whereupon 
together with mandrel 1, the parts 27, 12, 16, and 14 begin to be lifted. Simultaneously, 
without reducing the pressure in the tubes, with the help of a hoist system (not shown) 
additional traction is created on tubings 26. hi this case, by moving upward, cone 2 pre- 
expands shaped tubular 10. Following cone 2, the forming mandrel enters the tubing, and 
said mandrel has the required outer diameter to completely deform shaped tubular 10 inside 
the tube to be repaired and to ensure close contact between them. 
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During passage of the cone and mandrel through the tubing, the latter is restrained from 
shifting by stop 1 1 . 

When expanding cone 2 reaches stop 1 1, the latter and the parts 28, 13, 17, and 15 
also will be displaced upward. When the forming mandrel emerges from the straightened 
tubular 10, the pressure is released. In this case, under the action of elastic deformation forces 
of springs 27 and 28, covers 12 and 13 move toward each other and enclose sealing rings 14 
and 15. After this, the device is withdrawn from the well. 

The proposed device has a simple design, and its use will make it possible to avoid 
damage to the casing from the anchor. 



[figures under columns 3 and 4] 



[see Russian original 
for figure] 



[see Russian original 
for figure] 



[see Russian original for 
figure] 
A— A 

Fig. 3 



[see Russian original for 
figure] 
B— B 



Fig. 1 



Fig. 2 
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